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Description 

[0001] The invention regards a transdermal patch de- 
livering estradiol and a progestogen for the hormone re- 
placement therapy. The object of the invention is defined 
in the claims. 

Background information 

[0002] At an average age between 45 and 52 years, 
in the women there is a gradual decline of the ovarian 
function ending with the cessation of ovulation and of 
the endocrine secretion of sexual hormones. This con- 
dition is called menopause and is connected with a 
number of unpleasant symptoms, such as hot flushes, 
sweats, insomnia, vaginal dryness and depression. In 
the long term the estrogen deficiency leads to a gener- . 
alized atrophy of the skin, loss of hairs, urogenital atro- 
phy and dysfunction, accelerated bone loss from the 
skeleton producing osteoporosis and rapid increase of 
the incidence of coronary heart diseases. All these ad- 
verse sequelae can be reversed by an appropriate re- 
placement therapy with estrogen agents, i.e. by the 
"Hormone Replacement Therapy_ (HRT). 
[0003] Several types of estrogens are used for the 
HRT, e.g. conjugated equine estrogens, estradiol, es- 
trone, etc., with a preference for estradiol which is the 
most potent physiological estrogen hormone. 
[0004] Estradiol can be administered by parenteral or 
oral route. The oral administration has several prob- 
lems, because estradiol is almost insoluble in water and 
its bioavailability is scarce and largely depending on the 
galenical formulation and physical properties of the ac- 
tive substance. Therefore the bioavailability is very var- 
iable even in the same subject. In addition, estradiol un- 
dergoes to a intense first pass effect in the intestine and 
in the liver, with the formation of several metabolites. 
These metabolites greatly loss the estrogen potency but 
maintain some adverse effects, including the increase 
of risk of cancer. In addition the oral administration pro- 
vokes very large and unphysiologicai fluctuations of the 
hormonal blood levels and exposes the subjects to an 
unnecessary load of estrogen substances. 
[0005] The ideal administration route, because clos- 
est to the physiological secretion of estradiol, would be 
the intravenous slow infusion. This administration is ev- 
idently not practicable. Similar pharmacokinetic pattern 
as with intravenous slow infusion can be obtained by 
transdermal administration, because by this route the 
liver is bypassed and estradiol is directly supplied to the 
circulation. Furthermore the transdermal release of es- 
tradiol is rather constant, similar to that occurring phys- 
iologically from the ovary, without the daily large fluctu- 
ations which characterize the oral administration. 
[0006] The most convenient dosage form for the 
transdermal administration is the Transdermal Patch., 
i.e., according to the European Pharmacopoea, "flexible 
pharmaceutical preparations of various sizes, contain- 



ing one or more active ingredients. They are intended 
to be applied on the unbroken skin in order to deliver the 
active ingredient(s) to the systemic circulation after 
passing through the skin barrier,. 

5 [0007] Different types of transdermal patches were 
developed. The first used for estradiol is a liquid reser- 
voir patch (US Patent 4,379,454) which contains estra- 
diol in an alcoholic gel solution. The diffusion of estradiol 
to the skin is controlled by a rate limiting membrane. This 

10 type of patch needs the presence of a solubilizer of es- 
tradiol which has also the function of absorption enhanc- 
er and is represented by ethanol. From this type of 
patches estradiol is released rapidly in the first 1-2 days, 
and then more slowly. Therefore the estradiol concen- 

15 trations in blood during a 3-4 day application of this 
patch are not constant. Furthermore the presence of al- 
cohol produces skin irritation in a certain number of pa- 
tients. For these reasons the liquid reservoir type patch- 
es are more and more replaced by the solid matrix 

20 patches of the new generation, in which estradiol is in- 
corporated into the adhesive matrix which adheres di- 
rectly to the skin. 

[0008] In women with intact uterus the estradiol re- 
placement therapy often produces hypertrophy of the 

25 endometrium which may lead to endometrial cancer. To 
prevent this risk the estrogen therapy in women with in- 
tact uterus must be intermittently "opposed, by the ad- 
ministration of a progestogen agents, to provoke a men- 
struation-like cleavage and renewal of the endometrial 

30 mucosa. In general the progestogen opposition is ob- 
tained administering by oral route for 10-14 days a pro- 
gestogen, such as progesterone, medroxyprogesterone 
acetate, dydrogesterone, norethisterone, etc. 
[0009] Obviously a transdermal patch containing es- 

35 tradiol and progestogen would be more practical than 
the transdermal estrogen administration combined with 
the oral progestogen administration. The inclusion of the 
progestogen in an transdermal patch, however, faces 
several obstacles, first of all the relatively high doses of 

40 the progestogen needed to have an efficient opposition. 
In most cases these high doses cannot be vehicled in a 
transdermal patch. Further obstacles are the instability 
and the scarce solubility of most progestogens. 

45 Description of the invention 

[001 0] The present invention describes a transdermal 
patch delivering estradiol and a progestogen in doses 
suitable for an effective HRT. The transdermal patch is 

so formed by a backing foil, impermeable to the active in- 
gredients and to the adhesive of the matrix, by a layer 
of adhesive matrix which contains estradiol and the pro- 
gestogen, and by a release liner, to be removed imme- 
diately before the application of the patch on the skin. 

55 Absorption enhancers were avoided, in order to assure 
a good tolerability by the skin. Nevertheless, surprising- 
ly, a good transdermal release of estradiol and of the 
progestogen was obtained due to the physical status of 
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the active ingredients in the specially formulated adhe- 
sive matrix. 

[001 1] The solid matrix type patch has a simple struc- 
ture and is relatively easy to produce. However its de- 
velopment needs several inventive steps in order to 
solve different problems. Some problems are related to 
the active ingredients, e.g. chemical instability and crys- 
tallisation. Other problems are related to the adhesive 
matrix which must comply with several requirements, 
such as having good tacking properties in order to ad- 
here to the skin by light pressure, a good intrinsic cohe- 
sion in order to avoid a creeping from the patch, it must 
allow an easy removal from the skin and, upon removal, 
it must stick to the backing foil and not leave residues 
on the skin. 

[0012] These prerequisites were achieved in the 
present invention. 

[001 3] This invention regards a transdermal patch for 
the hormone replacement therapy in women, and par- 
ticularly a transdermal patch releasing estradiol as es- 
trogen agent and norethisterone acetate (NETA) as pro- 
gestogen agent wherein estradiol and NETA are present 
in a supersaturated solid solution. 
[0014] Among the different progestogens, NETA was 
selected: 

a) because it is effective at low doses and therefore 
suitable to be formulated in'a transdermal patch 
which can vehicle only limited amounts of active in- 
gredients; 

b) because NETA, being a nor-androsterone deriv- 
ative, has some additional effects, e.g. on libido, 
that are absent in pregnene derivatives as proges- 
terone or medroxyprogesterone. 

[0015] Objective of the present invention was the 
achievement of a transdermal patch which could re- 
lease rather constant amounts of estradiol and NETA 
during its whole possible application time, i.e. from 3 to 
7 days. 

[001 6] A second objective was to achieve a transder- 
mal patch with a very simple structure. For this purpose 
a "monolytic_ type matrix patch was developed, in which 
the matrix is both the pressure sensitive adhesive and 
the reservoir of the active ingredients. 
[0017] A third objective was to achieve the transder- 
mal patch with a good skin compatibility and therefore 
without absorption enhancers. 
[0018] A fourth objective was to formulate the adhe- 
sive base with optimum tacking, adhesion and cohesion 
properties, in order to accomplish an easy application 
onto the skin, and an easy and complete removal of the 
patch from the skin at the end of the scheduled applica- 
tion period. In addition the cohesion of the matrix had to 
be adequate to avoid creeping of the adhesive matter 
during storage. 

[0019] Surprisingly it was found that these complex 
objectives could be achieved by a transdermal patch 



composed by two layers: a drug-free backing layer and 
a layer of optimally cross-linked acrylic adhesive con- 
taining also the active ingredients. 
[0020] To protect the adhesive matrix during storage 
5 a release liner was applied on the matrix, that must be 
removed immediately before application of the patch on 
the skin. 

[0021] The backing layer or foil according to the 
present invention can be any occlusive material with a 

10 thickness of 10 to 50 um (preferably 13 to 25 urn), such 
as polyurethane, polyethylene, polypropylene, polyvi- 
nylchlorideor, preferably, polyester materials. It must be 
impermeable to the active Ingredients and to the com- 
ponents to the adhesive matrix. Furthermore the adhe- 

15 sion of the backing foil with the matrix must be such that 
upon removal of the patch the adhesive matrix remains 
stuck on the backing foil without leaving residues on the 
skin. For this purpose the backing foil was lacquered on 
the matrix side. A suitable lacquer among others was 

20 composed by epoxy resin, polyaminoamide resin and 
precipitated calcium carbonate. 
[0022] The pressure sensitive adhesive matrix was 
chosen from a group of vinylacetate containing acrylate 
copolymers. Since the matrix was also the drug reser- 

25 voir of the transdermal patch, several inventive steps 
were needed to find a composition in which estradiol and 
NETA were in a physical state favouring the diffusion to 
and through the skin, without the aid of an absorption 
enhances. Absorption enhancers were deliberately 

30 avoided in the formulation of the matrix because they 
act by increasing the permeability of the stratum cor- 
neum of the skin through a disruption of the cellular layer 
and therefore through a lesion of the skin. In addition 
absorption enhancers are also absorbed through the 

35 skin and may have systemic adverse effects. Finally in 
the presence of absorption enhancers, the absorption 
of the active ingredients is linked to the concentration of 
the absorption enhancer, that varies in time due to the 
absorption of the enhancer itself and causes an incon- 

40 stant absorption of the active ingredients. 

[0023] The following were the monomers in the viny- 
lacetate acrylate copolymer. 

a) 2-Ethylhexyl acrylate (2-EHA) in a concentration 
45 between 50% and 85%, preferably between 61% 

and 75% and especially 65 to 71 %. 

b) Hydroxyethyl acrylate (HEA) in a concentration 
between 3.5% and 6.5%, preferably between 4.5% 
and 5.5%. 

50 c) Vinylacetate (VA) in a concentration between 
16% and 35%, preferably between 24% and 28%. 
d) Glycidylmethacrylate (GMA) up to a concentra- 
tion of 0.3%, preferably between 0.1% and 0.2%. 
These small quantities of GMA surprisingly im- 

55 proved the cohesion of the copolymer, thus mini- 
mizing creeping. 

[0024] The cohesion-adhesion properties of the co- 
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polymer matrix were improved by adding a cross-linker, 
i.e. aluminum acetyl acetonate (AlAc), in a concentra- 
tion in the final matrix between 0.4% and 0.7%, prefer- 
ably between 0.5% and 0.6%. 
[0025] In this complex adhesive matrix, estradiol and 
NETA could be incorporated in surprisingly high concen- 
trations, e.g. estradiol between 0.6% and 1.8%, prefer- 
ably between 1.0% and 1.4% and especially 1.2 to 
1.4%,andNETAbetween4.0and 10.0%, preferably be- 
tween 7.0 to 9.5%, especially 7.0% and 9.0% and pref- 
erably 8.0 to 9.0%. In these concentrations estradiol and 
NETA are in supersaturated solid solution in the copol- 
ymer^ matrix, a condition which confers to the active 
ingredients the thermodynamic activity required for a 
forced diffusion through the skin even in the absence of 
an absorption enhancers. 

[0026] This base of the adhesive matrix, however, has 
problems with the stability of the active ingredients. In 
fact stability tests have shown that with this formulation 
the active components tended to form crystals during 
storage. Surprisingly it was found that the addition of 
small amounts of octyldodecanol, i.e. between 1.3% 
and 3.5% and especially 1.3 to 3.2%, (preferably be- 
tween 1 .8% and 2.7% and especially 2.0 to 2.5%), could 
prevent the crystallisation from the supersaturated so- 
lution of active ingredients, even after prolonged stor- 
age. 

[0027] Another problem which was not previously de- 
scribed and/or solved is the chemical instability of NETA 
during storage, even at room temperature, with the for- 
mation of up to 5% of degradation products per year. 
Surprisingly it was found that the chemical instability of 
NETA could be prevented by excluding humidity from 
the matrix. This was achieved e.g. by manufacturing the 
patch under a flux of dry air. The stability of NETA could 
also be improved by the inclusion in the final container 
of the patch, i.e. in the sachet, a suitable desiccant 
agent, such as silica gel, sodium sulfate or calcium sul- 
fate. Finally it was surprisingly found that the stability of 
NETA could be improved by dissolving estradiol and 
NETA during the manufacturing process in a mixture of 
methylethylketone/ethanol, in a proportion (w/w) be- 
tween 2:1 and 4:1, preferably between 2.5:1 and 3.5:1. 
[0028] The release liner used to protect the matrix 
during storage must be impermeable to the active ingre- 
dients and to the pressure sensitive adhesive, and must 
be easy to detach from the matrix of the patch before 
use, without removing any amount of the medicated ma- 
trix. For the present invention several types of sili- 
conized sheets of material were found suitable, e.g. pol- 
yethylene, paper, polyvinylchloride, polypropylene or 
polyester, or a combination of these materials. The op- 
timum thickness of the release liner was between 
80-300 u.m and preferably 80-200 urn. To be easily re- 
movable, the release liner must have an appropriate ri- 
gidity. A pull-off tag was cut in the release liner to facil- 
itate its detachment from the patch. ■ 
[0029] From the composite medicated foil pieces of 



circular or oval or of other shape were punched, of an 
area between 20 and 1 00 cm 2 , according to the required 
release rate of active ingredients. 
[0030] The obtained complete patches were individu- 

5 ally sealed in containers represented by sachets of hu- 
midity-impermeable materials, e.g. composite foils of 
aluminum, paper, polyethylene or polyvinylchloride, 
coated in the internal surface by an appropriate coating 
material to prevent sticking of the patch on the wall of 

*o the sachets. 

[0031] In order to maintain a dry environment (to pre- 
vent the degradation of NETA) the sealing of the sachets 
had to be performed in an environment with low humid- 
ity. 

15 [0032] As a further precaution a desiccant, e.g. silica 
gel, sodium sulfate, or calcium sulfate, may be included 
in the sachets, with adequate precautions to prevent the 
contamination of the patch with the desiccant. 

20 Examples 

[0033] The manufacture of transdermal patches de- 
livering estradiol and NETA prepared according to the 
present invention is illustrated by the following exam- 
25 pies. 

Example 1 (Reference manufacturing procedure) 

Adhesive mixture with active ingredients 
30 " 

[0034] 

1. The adhesive mixture is prepared dissolving in 
8.4 kg ethyl acetate a copolymer obtained by radical 

35 polymerization of 5712 g 2-ethylhexyl acrylate, 
2184 g vinyl acetate, 420 g 2-hydroxyethyl acrylate 
and 12.6 glycidylmethacrylate. 

2. Quantities of 125 g estradiol, 832.5 g NETA, 
216.3 g octyldodecanol and 52.5 aluminum acety- 

40 lacetonate are dissolved or finely suspended in 4.75 
kg methylethylketone. This solution is added under 
stirring to the solution of copolymer, prepared as de- 
scribed above. 

3. The mixture is stirred until a homogeneous mass 
45 is obtained. Acetic acid ethylester and methylke- 

tone (63:27 w/w) is added to obtain a solid content 
of 42.3%. 

Preparation of the composite medicated foil 

50 

[0035] 

4. The adhesive mixture containing the active ingre- 
dients is spread onto a foil of silicone-coated paper 

55 or silicone-coated polyester and dried at a temper- 
ature between 35 p and 85°C to produce a film of 
matrix weighing 96 ± 5% g/m 2 as dry weight and 
corresponding to 1.25 g estradiol and 8.32 g NETA 
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per m 2 of the dry matrix. The evaporation may be 
accelerated by vacuum. 

5. Finally the backing foil, i.e. a polyester foil 17 to 
25 urn thick, lacquered on the matrix site with a lac- 
quer consisting of epoxy resin, polyaminoamide 
resin and precipitated calcium carbonate, is stuck 
on the matrix to form the composite medicated foil 
for the transdermal patch. 

Punching of the transdermal patches 

[0036] 

6. Circular or oval or of other shapes patches having 
an area of 40 cm 2 , each containing 5 ± 0.5 mg es- 
tradiol and 33 ± 3.3 mg NETA are punched from the 
composite medicated foil to form the final transder- 
mal patches. Patches with other areas, e.g. from 20 
to 100 cm 2 , can be punched, according to the re- 
lease rate of estradiol and of NETA required for the 
patch. 

Sealing into the final container 
[0037] 

7. The patches are individually sealed into sachets 
of a water and humidity impermeable multiiayered 
foil, e.g. composed by sheets of Surlyn r , aluminum, 
polyethylene and paper. 

Example 2 (Manufacture using an intermediate liner) 

Adhesive mixture with active ingredients 

[0038] Proceed as in steps 1-3 of Example 1. 

Preparation of the composite medicated foil 

[0039] 

4. The adhesive mixture containing the active ingre- 
dients is spread onto a foil of silicone-coated paper 
or silicone-coated polyester, and dried at a temper- 
ature between 35° and 85°C to produce a film of 
matrix weighing 96 ± 5% g/m 2 as dry weight and 
corresponding to 1.25 g estradiol and 8.32 g NETA 
per m 2 of the dry matrix. This is the intermediate 
liner needed for the production of the transdermal 
patch. 

5. A silicone-coated paper or silicone-coated poly- 
ester, 50-200 u.m thick, is stuck on the matrix and 
the intermediate liner is detached. In the same proc- 
ess the backing foil, i.e. a lacquered polyester foil 
15-25 u.m thick, is stuck on matrix to form the com- 
posite medicated foil for the transdermal patch. 



Punching of patches 
[0040] 

5 6. Circular or oval patches having an area of 40 cm 2 , 
each containing 5 ± 0.5 mg estradiol and 33 ± 3.3 
mg NETA are punched from the composite medi- 
cated foil to form the final transdermal patch. Other 
patch areas can be punched, according to the re- 

10 quested delivery rate of estradiol and NETA. 

Sealing into the final container 

[0041] Proceed as in step 7 of Example 1 . 

15 

Example 3 (Manufacture under dry air) 
Adhesive mixture with active ingredients 
20 [0042] Proceed as in steps 1-3 of Example 1. 
Preparation of the composite medicated foil 
[0043] 

25 

4. The adhesive mixture containing the active ingre- 
dients is spread onto a foil of silicone-coated paper 
or silicone-coated polyester. The solvents are evap- 
orated under a flux of dry air heated at a tempera- 

30 ture between 60° and 90°C. 

5. The backing foil, i.e. a polyester foil 17 to 25 ujti 
thick, is stuck directly on the matrix as soon as the 
evaporation of the solvents is completed. By this 
process the matrix does not come into contact with 

35 the environmental air, which may contains a notable 
degree of humidity and provoke chemical instability 
of NETA. 

Punching of patches 

40 

[0044] Proceed as in step 6 of Example 1 . 

Sealing into the final container 

45 [0045] Proceed as in step 7 of Example 1 . 

Example 4 (Dissolution of active ingredients in a 
methylethylketone/ethanol mixture) 

50 Adhesive mixture with active ingredients 

[0046] 

1 . An adhesive mixture is prepared dissolving in 8.4 
55 kg ethyl acetate a copolymer obtained by radical po- 
lymerization of 5712 g 2-ethylhexyl acrylate, 2184 
g vinyl acetate, 420 g 2-hydroxy ethyl acrylate and 
12.6 glycidylmethacrylate. 
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2. Quantities of 125 g estradiol, 832.5 g NETA, 
216.3 g octyldodecanol and 52.5 aluminum acety- 
lacetonate are dissolved or finely suspended in 4.75 
kg of a mixture of methylethylketone and ethanol 
(from 2:1 to 4:1 w/w). This solution is added under 5 
stirring to the solution of copolymer, prepared as de- 
scribed above. 

3. The mixture is stirred until a homogeneous mass 
is obtained. Acetic acid ethylester and methylethyl- 
ketone (63:27 w/w) is added to obtain a solid con- 10 
tent of 42.3%. 

Preparation of the composite medicated foil 

[0047] Proceed as in steps 4 and 5 of Example 1 , or f 5 
of Example 2, or preferably, of Example 3. 

Punching of the transdermal patches 

[0048] Proceed as in step 6 of Example 1 . 20 

Sealing into the final container 

[0049] Proceed as in step 7 of Example 1 . 

25 

Example 5 (Sealing into sachets with desiccant) 
Adhesive mixture with active ingredients 
Preparation of the composite medicated foil 30 
Punching of patches 

[0050] Proceed as in steps 1-6 of Example 1-4 or, 
preferably, of Example 5. 35 

Sealing into the final containers 

[0051] 

40 

7. The patches are individually sealed into sachets 
of a humidity-impermeable muitilayered foil with the 
composition described in Example 1 . In the sachet 
also a desiccant is sealed, e.g. silica gel, sodium 
sulfate, calcium sulfate or other desiccants, with 45 
provisions that avoid the contamination of the 
transdermal patch with the desiccant. 



Claims 50 

1 . A transdermal patch for the release through the skin 
of estradiol and norethisterone acetate (NETA), 
consisting of an outer backing foil, a matrix and a 
protective liner, wherein the backing foil is imper- 55 
meable to the drugs and supports the matrix formed 
by a pressure-sensitive adhesive copolymer(s) in 
which the active ingredients are dissolved or dis- 



persed and wherein the matrix is covered by the 
protective release liner that must be removed im- 
mediately before the application of the patch onto 
the skin, characterized in that the one or two or 
more pressure sensitive adhesive copolymer(s) are 
obtained 

by radical copolymerization of 2-ethylhexyl acr- 
ylate, hydroxyethyl acrylate, vinylacetate and 
glycidyl methacrylate and, 

if wanted, in the presence of other substances 
in quantities up to 0,5 % 

and wherein estradiol and NETA are present in a 
supersaturated solid solution. 

2. A transdermal patch according to claim 1 , charac- 
terized in that 

the backing foil consists of a foil of a material 
impermeable to the active ingredients and to 
the adhesive copolymer(s), preferably of a ma- 
terial selected from the group consisting of pol- 
yester, polyurethane, polyethylene, polypropyl- 
ene and/or polyvinylchloride materials; and/or 

that the matrix-facing surface of the backing foil 
is lacquered, preferably by a lacquer consisting 
of epoxy resin, polyaminoamido resins and pre- 
cipitated calcium carbonate; and/or 

that the backing foil has a thickness between 
10 to 50 and preferably 13 to 25 urn. 

3. A transdermal patch according to any of claims 1 to 

2, characterized by a pressure-sensitive adhesive 
obtained by radical copolymerization of 

2-ethylhexyl acrylate in a concentration of 
about 50 to 85 % (preferably 61 to 75 % and 
especially 65 to 71 %), 

hydroxyethyl acrylate in a concentration of 
about 3.5 to 6.5 % (preferably 4.5 to 5.5 %), 

vinylacetate in a concentration of about 16 to 
35 % (preferably 24 to 28 %) and 

glycidyl methacrylate up to a concentration of 
0.3 % (preferably 0.1 to 0.2 %), calculated as 
w/w based on the matrix. 

4. A transdermal patch according to any of claims 1 to 

3, characterized by an adhesive matrix comprising 
a cross-linking substance, preferably aluminum 
acetylacetonate, especially in quantities of about 
0.4 to 0.7 % (preferably 0.5 to 0.6 %). 



40 



50 



6 



11 



EP 0 868 187 B1 



12 



5. A transdermal patch according to any of claims 1 to 

4, characterized by an adhesive matrix comprising 
octyldodecanol, preferably in quantities of about 1 .3 
to 3.5 % and preferably 1 .3 to 3.2 % (especially 1 .8 
to 2.7 % and preferably 2.0 to 2.5 %). 

6. A transdermal patch according to any of claims 1 to 

5, characterized by a content of estradiol of about 
0.6 to 1 .8 %, preferably 1 .0 to 1 .4 and especially 1 .2 
to 1.4 % (w/w in the adhesive matrix). 

7. A transdermal patch according to any of claims 1 to 

6, characterized by a content of norethisterone of 
about 4.0 to 10.0 %, preferably 7.0 to 9.5 %, espe- 
cially 7.0 to 9.0 % and preferably 8.0 to 9.0 % (w/w 
in the matrix). 

8. A transdermal patch according to any of claims 1 to 

7, characterized by a content of other substances 
up to a concentration in the matrix of 2 % suitable 
to improve the stability and/or the performance of 
the transdermal patch. 

9. A transdermal patch according to any of claims 1 to 

8, characterized in that the patch comprises a re- 
movable protective liner (release liner) 

made of a foil of paper, polyester, polyethylene, 
polypropylene or polyvinylchloride, preferably 
coated with silicone on one or both sides; and/ 
or 

having a thickness of 80 to 300 urn and prefer- 
ably 80 to 200 urn; and/or 

being provided with a cut-off tag. 

10. A transdermal patch according to any of claims 1 to 

9, characterized by a circular or an oval shape, 
and/or a surface of 20 to 300 cm 2 and preferably 20 
to 100 cm 2 according to the required release rate 
of the active ingredients. 

1 1. A transdermal patch according to any of claims 1 to 

10, characterized in that it is sealed in a sachet 
made of a humidity impermeable foil, preferably a 
multi-layered foil, and preferably made of sheets of 
aluminum, paper, polyethylene or polyvinylchloride, 
especially Surlyn R . 

12. A transdermal patch according to claim 11 , charac- 
terized in that it is sealed in a sachet together with 
a desiccant, especially silica gel, sodium sulfate or 
calcium sulfate. 

13. A process for the production of a transdermal patch 
according to any of claims 1 to 12, characterized 
by the following measures: 



a solution of the pressure-sensitive copolymer 
(s) and of estradiol and the progestogen agent 
as active ingredients is spread onto the foil that 
shall become the release liner; 

5 

the solvents are evaporated, preferably at a 
temperature of from 35 to 90 and preferably 35 
to 85 °C, at atmospheric pressure or under re- 
duced pressure and 

10 

then covered by the foil which shall become the 
backing foil; or 

the solution of the pressure-sensitive copoly- 
15 mer(s) and of estradiol and the progestogen 

agent as active ingredients is spread on an in- 
termediate liner, preferably an silicone-coated ' 
intermediate liner, preferably made of paper or 
polyester, 

20 

the solvents are evaporated, preferably at a 
temperature of from 35 to 90 and preferably 35 
to 85 °C, at atmospheric pressure or under re- 
duced pressure, 

25 

the foil that shall become the release liner is 
stuck on the matrix supported by the interme- 
diate liner, 

30 the matrix is transferred from the intermediate 

liner to the release liner and 

the foil that shall become the backing foil is 
stuck on the matrix supported by the release 
35 liner; or 

the solution of the pressure-sensitive copoly- 
mers) and of estradiol and the progestogen 
agent as active ingredients is spread onto the 
40 foil that shall become the backing foil, 

the solvents are evaporated, preferably at a 
temperature of from 35 to 90 and preferably 35 
to 85 °C, at atmospheric pressure or under re- 
45 duced pressure and 

the release liner is stuck on the matrix support- 
ed by the backing foil. 

50 14. A process according to claim 13, characterized in 
that the solvent is evaporated under dry air, prefer- 
ably at a temperature of from 35 to 90 °C. 

15. A process according to claims 13 or 14, character- 
55 ized in that the process is carried out under a flux 

of dry air. 

1 6. A process according to any of claims 1 3 to 1 5, char- 



7 



13 



EP 0 868 187 B1 



14 



acterized by the following measures: 

estradiol and the progestogen agent as active 
ingredients, octyldodecanol and the cross-link- 
ing substance, preferably aluminum acetylace- 
tonate, are dissolved or dispersed in methyl- 
ethylketone or in a methylethylketone/ethanol 
mixture in proportions of from 2:1 to 4:1 and 
preferably 2.5:1 to 3.5:1 (w/w) ; 

the resulting solution or suspension is mixed, 
preferably under stirring, with a solution or sus- 
pension of the pressure-sensitive adhesive co- 
polymers) in ethylacetate; and 

the resulting mixture is spread onto a foil ac- 
cording to claim 13. 

17. A process according to any of claims 13 to ^.char- 
acterized in that the resulting patch is sealed into 
a sachet of a humidity impermeable foil; preferably 
a multi-layered foil, especially made of a sheet of 
aluminum, paper, polyethylene or polyvinylchloride, 
preferably Surlyn R . 

18. A process according to claim 17, characterized in 
that the patch is sealed in a sachet together with a 
desiccant, especially silica gel, sodium sulfate or 
calcium sulfate. 



Patentanspruche 

1. Transdermales Pflaster zur Freisetzung von Estra- 
diol und Norethisteronacetat (NETA)uber die Haut, 
das aus einer aufieren Verstarkungsfolie, einer Ma- 
trix und einer Schutzeinlage besteht, worin die Ver- 
starkungsfolie undurchiassig gegenuber Arzneimit- 
teln ist und die Matrix stutzt, die durch Haftklebeco- 
polymer(e) gebildet wird, in der die aktiven Be- 
standteile gelost Oder dispergiert sind und worin die 
Matrix von einer Schutzfreisetzungs-Einlage be- 
deckt ist, die sofort vorder Applikation des Pflasters 
auf der Haut entfernt werden mud, dadurch ge- 
kennzeichnet, dass das eine oder zwei Oder meh- 
rere Haftklebecopolymer(e) uber eine radikalische 
Copolymerisation von 2-Ethylhexylacrylat, Hydro- 
xyethylacrylat, Vinylacetat und Glycidylmethacrylat 
erhalten werden und, 

- falls gewunscht, in der Anwesenheit von ande- 
ren Substanzen in Mengen von bis zu 0,5 % 
und worin Estradiol und NETA in einer ubersat- 
tigten festen Losung anwesend sind. 

2. Transdermales Pflaster nach Anspruch 1 , dadurch 
gekennzeichnet, dass die Verstarkungsfolie aus 
einer Folie aus einem Material besteht, das un- 



durchiassig gegenuber den aktiven Bestandteilen 
und den Klebecopolymer(en) ist, vorzugsweise aus 
einem Material, das aus der Gruppe ausgewahlt 
wird, die aus Polyester, Polyurethan, Polyethylen, 
5 Polypropylen und/oder Polyvinylchlorid Materiaiien 
besteht; und/oder 

dass die der Matrix zugewandte Oberflache der 
Verstarkungsfolie lackiert ist, vorzugsweise mit 
10 einem Lack, der aus Epoxyharz, Polyamino- 

amidoharzen und gefalltem Calciumcarbonat 
besteht und/oder 

dass die Verstarkungsfolie eine Dicke zwi- 
15 schen 10 bis 50 und vorzugsweise 13 bis 25 

u.m aufweist. 

3. Transdermales Pflaster nach einem der Anspruche 
1 bis 2, gekennzeichnet durch einen Haftkieber, 

20 der durch radikalische Copolymerisation von 

2-Ethylhexylacrylat in einer Konzentration von 
ungefahr 50 bis 85 % (vorzugsweise 61 bis 75 
% und speziell 65 bis 71 %), 

25 

Hydroxyethylacrylat in einer Konzentration von 
ungefahr 3,5 bis 6,5 % (vorzugsweise 4,5 bis 
5,5 %), 

30 - Vinylacetat in einer Konzentration von unge- 
fahr 16 bis 35 % (vorzugsweise 24 bis 28 %) 
und 

Glycidylmethacrylat bis zu einer Konzentration 
35 von 0,3 % (vorzugsweise 0,1 bis 0,2 %), be- 

rechnet als Gew./Gew., das auf der Matrix be- 
ruht, erhalten wird. 

4. Transdermales Pflaster nach einem der Anspruche 
40 1 bis 3, gekennzeichnet durch eine Klebematrix, 

die eine vernetzende Substanz enthalt, vorzugs- 
weise Aluminiumacetylacetonat, speziell in Men- 
gen von ungefahr 0,4 bis 0,7 % (vorzugsweise 0,5 
bis 0,6). 

45 

5. Transdermales Pflaster nach einem der Anspruche 
1 bis 4, gekennzeichnet durch eine Klebematrix, 
die Octyldodecanol, vorzugsweise in Mengen von 
ungefahr 1,3 bis 3,5 % und vorzugsweise 1,3 bis 

50 3,2 % (speziell 1 ,8 bis 2,7 % und vorzugsweise 2,0 
bis 2,5 %) enthalt. 

6. Transdermales Pflaster nach einem der Anspruche 
1 bis 5, gekennzeichnet durch einen Gehalt an 

55 Estradiol von ungefahr 0,6 bis 1 ,8 %, vorzugsweise 
1 ,0 bis 1 ,4 % und speziell 1 ,2 bis 1 ,4 % (Gew./Gew. 
bei der Haftmatrix). 
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7. Transdermaies Pflaster nach einem der Anspriiche 
1 bis 6, gekennzeichnet durch einen Gehalt an 
Norethisteron von ungefahr 4,0 bis 10,0 %, vor- 
zugsweise 7,0 bis 9,5 %, speziell 7,0 bis 9.0 % und 
vorzugsweise 8,0 bis 9,0 (Gew./Gew. bei der Haft- 5 
matrix). 

8. Transdermaies Pflaster nach einem der Anspriiche 
1 bis 7, gekennzeichnet durch einen Gehalt an an- 
deren Substanzen bis zu einer Konzentration in der 10 
Matrix von 2 %, die geeignet ist die Stabilitat und/ 
oder Leistungsfahigkeit des transdermalen Pfla- 
sters zu verbessern. 

9. Transdermaies Pflaster nach einem der Anspriiche 15 
1 bis 8, dadurch gekennzeichnet, dass das Pfla- 
ster eine entfernbare Schutzeinlage (Freisetzungs- 
einlage) aufweist 

hergesteiit aus einer Folie aus Papier, Poly- 20 
ester, Polyethylen, Polypropylen oder Polyvi- 
nylchlorid, vorzugsweise beschichtet mit Sili- 
con auf einer oder beiden Seiten; und/oder 

eine Dicke von 80 bis 300 urn und bevorzugt 25 
80 bis 200 urn aufweist; und/oder 

es mit einem Abziehetikett versehen ist. 

10. Transdermaies Pflaster nach einem der Anspriiche 30 
1 bis 9, gekennzeichnet durch eine kreisformige 
oder ovale Gestalt und/oder eine Oberflache von 20 

bis 300 cm 2 und vorzugsweise 20 bis 100 cm 2 ge- 
mafi der benotigten Freisetzungsrate der aktiven 
Bestandteile. 35 

1 1 . Transdermaies Pflaster nach einem der Anspriiche 
1 bis 10, dadurch gekennzeichnet, dass es in ei- 
ner Verpackung dtcht eingeschlossen ist, die aus 
einer fur Feuchtigkeit undurchlassigen Folie ge- *o 
macht ist, vorzugsweise eine vielschichtige Folie, 
und vorzugsweise aus Blattern aus Aluminium, Pa- 
pier, Polyethylen oder Polyvinylchlorid, speziell 
Surlyn® gemacht ist. 

45 

12. Transdermaies Pflaster nach Anspruch 11, da- 
durch gekennzeichnet, dass es in einer Verpak- 
kung zusammen mit einem Trockenmittel, speziell 
Kieselsauregel, Natriumsulfat oder Calciumsulfat 
dicht eingeschlossen ist." so 

1 3. Verfahren zur Herstellung eines transdermalen Pla- 
sters nach einem der Anspriiche 1 bis 12, gekenn- 
zeichnet durch die folgenden Malinahmen 

55 

eine Losung von Haftcopolymer(en)und von 
Estradiol und dem Progestogenmittel als aktive 
Bestandteile wird auf die Folie gespriiht, die die 



Freisetzungseinlage werden soli; 

die Losungsmittel werden verdampft, vorzugs- 
weise bei einer Temperatur von 35 bis 90 und 
bevorzugt bei 35 bis 85 °C bei atmosphari- 
schem Druck oder unter reduzierten Druck und 

es wird dann mittels der Folie bedeckt, die die 
Verstarkungsfolie werden soil; oder 

die Losung der Haftcopolymer (e) und des 
Estradiols und des Progestogenmittels als ak- 
tive Bestandteile wird auf eine Zwischeneinla- 
ge gespriiht, vorzugsweise eine Silicon-be- 
schichtete Zwischeneinlage, vorzugsweise aus 
Papier oder Polyester gemacht, 

wobei die Losungsmittel verdampft werden, 
vorzugsweise bei einer Temperatur von 35 bis 
90 und bevorzugt bei 35 bis 85 °C bei atmo- 
spharischem Druck oder unter reduziertem 
Druck, 

wobei die Folie, die die Freisetzungseinlage 
werden soil, auf die Matrix geklebt wird, die 
durch die Zwischenschicht gestutzt wird, 

wobei die Matrix von der Zwischeneinlage auf 
die Freisetzungseinlage ubertragen wird und 

die Folie, die die Verstarkungsfolie werden soli, 
wird auf die Matrix geklebt, die durch die Frei- 
setzungseinlage gestutzt wird; oder 

die Losung der Haftcopolymer (e) und des 
Estradiols und des Progestogenmittels als ak- 
tive Bestandteile wird auf die Folie gespriiht, 
die die Verstarkungsfolie werden soil, 

wobei die Losungsmittel vorzugsweise bei ei- 
ner Temperatur von 35 bis 90 und bevorzugt bei 
35 bis 85 °C bei atmospharischem Druck oder 
unter reduzierten Druck verdampft werden und, 

die Freisetzungseinlage wird auf eine Matrix 
geklebt, die durch die Verstarkungsfolie ge- 
stutzt wird. 

14. Verfahren nach Anspruch 13, dadurch gekenn- 
zeichnet, dass das Losungsmittel unter trockener 
Luft, vorzugsweise bei einer Temperatur von 35 bis 
90 °C verdampft wird. 

15. Verfahren nach den Anspriichen 13 oder 14, da- 
durch gekennzeichnet, dass das Verfahren unter 
einem FluB von trockener Luft durchgefuhrt wird. 

16. Verfahren nach einem der Anspriiche 13 bis 15, ge- 
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kennzeichnet durch die folgenden Maftnahmen: 

Estradiol und das Progestogenmittel als aktive 
Bestandteile, Octyldodecanoi und die vernet- 
zende Substanz, vorzugsweise Aluminiumace- 
tylacetonat werden gelost Oder dispergiert in 
Methylethylketon oder in einer Methylethylke- 
ton/Ethanolmischung in Verhaltnissen von 2:1 
bis 4:1 und vorzugsweise 2,5:1 bis 3,5:1 (Gew./ 
Gew.); 

wobei die resultierende Losung oder Suspen- 
sion gemischt wird, vorzugsweise unter Ruhren 
mit einer Losung oder Suspension der Haftco- 
polymer(e) in Ethylacetat; und 

die resultierende Mischung wird auf eine Foiie 
gemafc dem Anspruch 13 gespruht. 

17. Verfahren nach einemder Anspruche 13 bis 16, da- 
durch gekennzeichnet, dass das resultierende 
Pflaster in einer Verpackung aus einer fur Feuchtig- 
keit undurchlassigen Foiie dicht eingeschlossen ist, 
vorzugsweisereinevielschichtige Foiie, diespeziell 
auseinem Blatt aus Aluminium, Papier, Polyethylen 
oder Polyvinylchlorid, vorzugsweise Surlyn® ge- 
macht ist. 

18. Verfahren nach Anspruch 17, dadurch gekenn- 
zeichnet, dass das Pflaster in einer Verpackung 
zusammen mit einem Trockenmittel, speziell Kie- 
selsauregel, Natriumsulfat oder Calciumsulfat dicht 
eingeschlossen ist. 



Revendications 

1 . Timbre transdermique pour la diffusion a travers la 
peau d'oestradiol et d'acetate de norethisterone 
(NETA), consistant en une feuille support externe, 
une matrice et un revetement interieur protecteur, 
dans lequel la feuille support est impermeable aux 
medicaments et supporte la matrice formee par un 
ou des copolymeres autocollants dans lesquels les 
principes actifs sont dissous ou disperses et dans 
lequel la matrice est recouverte d'un rev§tement in- 
terieur anti-adhesif protecteur qui doit etre enleve 
immediatement avant I'application du timbre sur la 
peau, caracterise en ce que Tun ou deux ou plu- 
sieurs copolymeres autocollants sont obtenus 

par copoiymerisation radicalaire d'acrylate de 
2-ethylhexyle, d'acrylate d'hydroxyethyle, 
d'acetate de vinyle et de methacrylate de glyci- 
dyle et, 

s'il faut, en presence d'autres substances en 
des quantites jusqu'a 0,5 %, 
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et dans lequel I'oestradiol et le NETA sont pre- 
sents dans une solution supersaturee en solides. 

2. Timbre transdermique selon la revendication 1 , ca- 
5 racterise en ce que 

la feuille support consiste en une feuille d'une 
matiere impermeable aux principes actifs et au 
(x) copolymere(s) adhesif(s), de preference 
10 d'une matiere choisie dans le groupe forme par 

les matieres polyester, polyurethanne, polye- 
thylene, polypropylene et/ou poly(chlorure de 
vinyle) ; et/ou 

en ce que la surface faisant face a la matrice 
15 de la feuille support est laquee, de preference 

avec une laque constitue de resine epoxy, de 
resines polyaminoamido et de carbonate de 
calcium precipite ; et/ou 
en ce que la feuille support possede une epais- 
20 seur comprise entre 10 et 50 jim et de prefe- 

rence 13 et 25 urn. 

3. Timbre transdermique selon Tune quelconque des 
revendications 1 et 2, caracterise par un autocoi- 

25 lant obtenu par copoiymerisation radicalaire de 

I'acrylate de 2-ethylhexyle dans une concentra- 
tion d'environ 50 a 85 % (de preference de 61 
a 75 % et en particulier de 65 a 71 %), 
30 - I'acrylate d'hydroxyethyle dans une concentra- 
tion d'environ 3,5 a 6,5 % (de preference de 4,5 
a 5,5 %), 

I'acetate de vinyle dans une concentration d'en- 
viron 1 6 a 35 % (de preference de 24 a 28 %) et 
35 - le methacrylate de glycidyle jusqu'a une con- 
centration de 0,3 % (de preference 0,1 a 0,2 
%), calculee en p/p sur la base de la matrice. 

4. Timbre transdermique selon I'une quelconque des 
40 revendications 1 a 3, caracterise par une matrice 

adhesive comprenant une substance de reticula- 
tion, de preference I'acetylacetonate d'aiuminium, 
en particulier dans des quantites d'environ 0,4 a 0,7 
% (de preference 0,5 a 0,6 %). 

45 

5. Timbre transdermique selon I'une quelconque des 
revendications 1 a 4, caracterise par une matrice 
adhesive comprenant de I'octyldodecanol, de pre- 
ference dans des quantites d'environ 1 ,3 a 3,5 % et 

50 de preference de 1 ,3 a 3,2 % (en particulier de 1 ,8 
a 2,7 % et de preference de 2,0 a 2,5 %). 

6. Timbre transdermique selon I'une quelconque des 
revendications 1 a 5, caracterise par une teneur 

55 en ©estradiol d'environ 0,6 a 1,8 %, de preference 
1,0 a 1,4 et en particulier 1,2 a 1,4 % (p/p dans la 
matrice adhesive). 
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7. Timbre transdermique seion Tune quelconque des 
revendications 1 a 6, caracterise par une teneur 
en norethisterone d'environ 4,0 a 10,0 %, de prefe- ' 
rence de 7,0 a 9,5 %, en particulier de 7,0 a 9,0 % 

et de preference de 0,8 a 9,0 % (p/p dans la matri- 5 
ce). 

8. Timbre transdermique selon Tune quelconque des 
revendications 1 a 7, caracterise par une teneur 

en autres substances jusqu'a une concentration de *o 
2 % dans la matrice, appropriee pour ameliorer la 
stabilite et/ou la performance du timbre transdermi- 
que. 

9. Timbre transdermique selon Tune quelconque des *5 
revendications 1 a 8, caracterise en ce que le tim- 
bre comprend un revetement interieur protecteur 
enlevable (revetement interieur anti-adhesif) 

forme d'une feuille de papier, de polyester, de 20 
polyethylene, de polypropylene ou de poly 
(chlorure de vinyl e), de preference revetue 
avec de la silicone sur un ou les deux cotes ; 
et/ou 

possedant une epaisseur de 80 a 300 u.m et de 25 

preference de 80 a 200 urn ; et/ou 

etant prevu avec une marque pour couper. 

10. Timbre transdermique selon Tune quelconque des 
revendications 1 a 9, caracterise par une forme cir- 30 
culaire ou ovale, et/ou une surface de 20 a 300 cm 2 

et de preference 20 a 100 cm 2 selon le taux de li- 
beration requis des principes actifs. 

11. Timbre transdermique selon Tune quelconque des 35 
revendications 1 a 10, caracterise en ce qu'il est 
enferme hermetiquement dans un sachet forme 
d'une feuille impermeable a I'humidite, de preferen- 
ce une feuille a multi-couches, et de preference 
composee de feuilles d'aluminium, de papier, de po- <o 
lyethylene ou de poly(chlorure de vinyle), en parti- 
culier Surlyn® . 

12. Timbre transdermique selon la revendication 11, 
caracterise en ce qu'il est enferme hermetique- 45 
ment dans un sachet conjointement avec un agent 
siccatif, en particulier le gel de silice, le sulfate de 
sodium ou le sulfate de calcium. 

13. Procede pour la production d'un timbre transdermi- 50 
que selon Tune quelconque des revendications 1 a 

12, caracterise par les points suivants : 

on etale une solution du ou des copoiymeres 
autocollants et d'oestradiol et I'agent progesta- 55 
tif en tant que principes actifs, sur la feuille qui 
deviendra le revetement interieur anti-adhesif. 
on evapore les solvants, de preference a une 



temperature allant de 35°C a 90°C et de prefe- 
rence de 35°C a 85°C, a la pression atmosphe- 
rique ou sous pression reduite et 
ensuite on recouvre par la feuille qui deviendra 
la feuille support ; ou bien 
on etale la solution du ou des copolymeres(s) 
autocollants et d'oestradiol et I'agent progesta- 
tif en tant que principes actifs, sur un revete- 
ment interieur intermediate, de preference un 
revetement interieur intermediate revetu de si- 
licone, de preference compose de papier ou de 
polyester, 

on evapore les solvant, de preference a une 
temperature allant de 35°C a 90°C et de prefe- 
rence de 35°C a 85°C, a la pression atmosphe- 
rique ou sous pression reduite, 
on colle la feuille qui deviendra le revetement 
interieur anti-adhesif sur la matrice supportee 
par le revetement interieur intermediate, 
on transfere la matrice du revetement interieur 
intermediate vers le revetement interieur anti- 
adhesif et 

on colle la feuille qui deviendra la feuille support 
sur la matrice supportee par le revetement in- 
terieur anti-adhesif ; ou bien 
on etale la solution du ou des copolymere(s) 
autocollant(s) et d'oestradiol et I'agent proges- 
tatif en tant que principes actifs, sur la feuille 
qui deviendra la feuille support, 
on evapore les solvant, de preference a une 
temperature allant de 35°C a 90°C et de prefe- 
rence de 35°C a 85°C, a la pression atmosphe- 
rique ou sous pression reduite et 
on colle le revetement interieur anti-adhesif sur 
la matrice supportee par la feuille support. 

14. Procede selon la revendication 13, caracterise en 
ce que le solvant est evapore sous air sec, de pre- 
ference a une temperature allant de 35°C a 90°C. 

15. Procede selon la revendication 13 ou 14, 
caracterise en ce que le procede est realise sous 
un courant d'air sec. 

1 6. Procede selon I'une quelconque des revendications 
13 a 15, caracterise par les points suivants : 

on dissous ou on disperse I'oestradiol et I'agent 
progestatif en tant que principes actifs, I'octyl- 
dodecanol et la substance de reticulation, de 
preference I'acetylacetonate d'aluminium, 
dans de la methylethylcetone ou dans un me- 
lange methylethylcetone/ethanol dans des pro- 
portions allant de 2:1 a 4:1 et de preference de 
2,5:1 a 3,5:1 (P/P) ; 

on melange la solution ou suspension resultan- 
te, de preference sous agitation, avec une so- 
lution ou suspension du ou des copoiymeres 
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autocollants dans de ('acetate d'ethyle ; et 
on etale le melange resultant sur une feuiile se- 
lon la revendication 13. 

17. Procedeselonl'unequelconquedesrevendications 5 
13 a 16, caracterise en ce que le timbre resultant 
est enferme hermetiquement dans un sachet d'une 
feuiile impermeable a Thumidite, de preference une 
feuiile a multi-couches, en particulier composee 
d'une feuiile d'aluminium, de papier, de polyethyle- 10 
ne ou de poly(chlorure de vinyle), de preference 
Surlyn® . 

18. Procede selon la revendication 17, caracterise en 

ce que le timbre est enferme dans un sachet con- *5 
jointement avec un agent siccatif, en particulier le 
gel de silice, le sulfate de sodium ou le sulfate de 
calcium. 
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